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Investigations  under  way  in  this  laboratory required  a  microrespirometer 
which  could be used for a  considerable period of time in  one set of measure- 
ments, and which also avoided some of the difficulties of manipulation encoun- 
tered  with  previous models  (Cunningham  and  Kirk,  1940;  Barth  and  Kirk, 
1942).  Accordingly,  an  instrument  was  designed  and  built  which  had  the 
following advantages as compared with earlier models: (1)  It was more rapidly 
and  conveniently  assembled  without  leakage;  (2)  it  could  be  employed for 
measurements over a  longer time without opening; and  (3)  less difficulty was 
encountered  in  adjusting  the  indicator  droplet. 
In addition,  it was designed to allow operation with controlled gas mixtures 
and mixing of reagents after sealing.  These were features of the  one earlier 
model (Cunningham and Kirk,  1940)  which were not present in the simplified 
form described later (Barth and Kirk, 1942).  The basic pattern of the instru- 
ment is similar to that of Barth and Kirk (1942),  the chief deviations from that 
design  being  a  different  method  of  sealing,  a  considerably  longer  capillary 
measuring tube, and the installation of needle valves which allow both the easy 
adjustment of the indicator droplet and replacement of the gas in the chambers 
with  a  controlled  mixture. 
Description 
The instrument is shown diagramatically in Fig. 1 and its assembled appear- 
ance in Fig. 2.  The differential chambers were drilled in a block of duralumin 
3~  X  1½  X  1½ inches, which was considerably larger than the blocks of brass 
used by Barth and Kirk.  To prevent reaction of the block with caustic in the 
event of spillage,  the  chambers were lined with a  thin coat of lacquer.  Into 
each chamber was drilled a hole through the side of the block, and in it was in- 
serted a small needle valve.  This allowed the chambers to be exposed so that 
the indicator bubble could be easily adjusted with respect to the scale just prior 
to measurement.  The needle valves were constructed from steel. 
The top plate was made of brass, 3} X  1 X  ~ inches, which was considerably 
thicker  than  the  plates  previously  used.  By  increasing  the  thickness,  the 
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FIG.  1.  Cross-section  of microrespirometer  (actual size).  A,  top plate;  B,  dura- 
lumin block; a,  capillary tube;  b, Allen  screw; c, de Khotinsky cement; d, counter- 
sinks for housing rubber  gaskets; e,  supporting pin; f,  rubber  gasket; g, teflon cup; 
h,  position of anther. 
FIG.  2.  Assembled microrespirometer. 
entire  plate  could be  clamped  solidly by means  of a  single Allen  type screw. 
The plate was sealed to each chamber by means of a firm rubber gasket, ~  of 
an  inch  thick.  The  capillary which was sealed  to the plate  by means  of de 
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range of the respirometer.  In bending it, great care was necessary to avoid con- 
strictious of the bore which tended to trap some of the kerosene, thus prevent- 
ing proper functioning of the respirometer.  The diameters of the capillaries 
used in the present experiments  were 0.3 to 0.6 ram. 
With the exception of the differences discussed, the design and construction 
were very similar to those described by Barth and Kirk. 
Operation 
Before using a new respirometer  it was necessary to clean the capillary bore 
scrupulously.  This was done by treating it overnight in sulfuric-chromic acid 
mixture followed by several washings with distilled water and drying in dust- 
free air.  Once cleaned, the capillary required little further attention. 
Kerosene for the index droplet was purified by mixing it for several days with 
concentrated sulfuric  acid,  neutralizing with sodium hydroxide, dehydrating 
with anhydrous sodium sulfate, and distilling,  with retention of the middle 
fraction only.  The purified material was stored over pellets  of sodium hy- 
droxide. 
Small cups d  polytetrafluoroethylene (teflon) were used to  contain about 
50 X of I  per cent sodium hydroxide solution used for absorption of  carbon 
dioxide.  The arrangement is, however, arbitrary and depends largely on the 
type d  tissue being used.  In our case, the respiration of Trillium  anthers was 
being studied so that small cups were convenient since the anthers could be 
rested 9n their rims.  A piece d  filter paper wet with distilled water was added 
to prevent drying of the tissue.  The plate, carrying the capillary which con- 
tained an index droplet d  purified kerosene, was put in place and tightened on 
the rubber gaskets with an Allen wrench.  The droplet was shifted to the de- 
sired position on the scale by tilting the respirometer  after which the needle 
valves were closed.  The respirometer  was placed in a simple air thermostat 
to maintain a reasonably constant working temperature.  Small fluctuations 
in temperature which were not localized did not affect the measurements be- 
cause of the differential  principle used.  The larger capillary index tubes, how- 
ever, were susceptible  to the effects d  unsymmetrical exposure  to radiation 
causing erratic movements d  the kerosene droplet.  To prevent rids effect, a 
fluorescent  light source was used and  unnecessary exposure  of the tubes to 
radiation  was  avoided. 
With this design of respirometer,  no more than 3 minutes were required to 
prepare it for use.  Once charged with caustic,  at least three successive de- 
terminations could be  made merely by changing the anthers.  With older 
models,  the kerosene  droplet was frequently lost in opening  and closing the 
instrument.  In this model the presence  of needle  valves was,  therefore, of 
decided advantage.  Clamping d  the top plate caused no disturbance d  the 
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of the needle valves affected the position of the droplet but slightly.  Only on 
opening of the valves did a rapid shift of the droplet occur, but this could often 
be avoided by opening both valves simultaneously; and when the droplet did 
break, it could be readily reconstituted by gentle blowing through one valve. 
Thus, in 500 determinations, kerosene had to be added only twice. 
The data obtained by use of this respirometer are described in an accompany- 
ing paper.  About 3 to 4 rag. of plant tissue appeared to be the lower limit in 
mass of tissue necessary for good results.  With smaller amounts of tissue, it 
became necessary to check carefully for erratic drifting of the indicator droplet 
due largely to a vaporization of some of the kerosene.  It also appears advisable 
in such cases to use shorter capillary tubes and thus reduce the probability of 
their unequal heating or cooling. 
Various adaptations of the instrument are possible and some minor improve- 
ments are at present being  considered  in manufacture.  The needle  valves 
may be used for introducing gases or their mixtures into the chambers.  This 
is accomplished by lifting the top plates very slightly to provide an outlet for 
the gases which are  introduced through the valves.  The operation is a little 
delicate and must be carefully controlled, since the rates of gas flowing through 
each of the chambers,  if unequal, cause a rapid shifting and frequently a loss 
of the indicator of the droplet.  Also, as in the Cunningham-Kirk type, solu- 
tions may be mixed in the chambers; bicarbonate and acid can be used in this 
way to standardize the respirometer. 
SUMMARY 
A new design of microrespirometer  suitable for routine laboratory work has 
been described. 
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